are more likely to be in a position to make better use of the specialized skills of the handicapped.
Finally, economies of scale in the provision of physical accommodations and supportive services to aid the handicapped may be present. Thus, the net per person cost of hiring the handicapped is likely to be lower for large firms than it is for smaller firms.
In contrast to these popular arguments, a survey conducted by the Congressional Joint Economic Committee (JEC) ' provided some limited evidence that small firms may actually benefit from socioeconomic regulations. Based upon a 1979-80 questionnaire survey of 2,530 Federal contractors, to which 766 companies responded, the JEC study shows that a majority (65%) of small firms reported that their profit margins remained adequate or were actually better than they expected prior to entering the procurement market.
The principal objective of this paper is to subject the issue of a possible small business bias resulting from the imposition of socioeconomic regulations to rigorous theoretical analysis. In view of the fact that most of the criticisms of these regulations are based on the observationwhich we believe to be accurate-that the affected industries are typically oligopolistic with high entry barriers and firms of unequal sizes, we will focus our attention on this case. It turns out that the simpler situation, when firms are atomistic price-takers, is a special case of our model. We employ the conjectural variations approach to model oligopolistic interactions. This approach has become very popular in the industrial organization literature in recent years2 because it allows great flexibility-perfect competition, monopoly, and monopolistic competition can all be considered special cases of conjectural variations. Two alternative parameters are chosen as proxies for firm size: market share and the degree of economies of scale. Several surprising results emerge. First, when factor substitution is possible, some socioeconomic regulations can actually have consequences diametrically opposed to what is intended. Second, it is not necessarily true that these regulations hurt the industry (unless the industry is a monopoly or is competitive). And third, even when these regulations lower industry profits, small firms could come out ahead, absolutely as well as relatively, provided that the industry is not too collusive.
It must be mentioned, however, that our model does not take into account administration and monitoring costs. This omission is relatively harmless as our main intention is not to compare alternative policies which may have different administration and monitoring costs, but rather to pursue the less ambitious task of examining the impact of a typical socioeconomic regulation on firms of unequal sizes.
The paper is organized as follows. Section II sets up the basic model using stylized clauses of the Rehabilitation Act as examples of socioeconomic regulations. Section III shows how employment and output are affected by the regulations. Section IV examines how profits of small and large firms are affected in an oligopolistic framework. Results of a numerical simulation for various market structures are reported in section V. A summary and implications are presented in section VI.
II. The Basic Model
Consider an industry consisting of two firms (which could be of unequal sizes) producing a homogeneous commodity. The analysis can be easily extended to the case of n > 2 firms. Call qi the output of firm i (i = 1, 2), Q (=qi + q2) the output of the industry, and P(Q) the inverse market demand function, with P' < 0.
Let qi = F (Ki, Li) be the production function (continuous and twice differentiable, and everywhere strictly concave-the latter condition on F ensures satisfaction of second-order conditions for profit maximization), which is the same for both firms, where Ki is capital and Li is labor. Li is measured in efficiency units which, for convenience, are chosen to be equal to one man-hour of non-handicapped labor. Suppose that one man-hour of handicapped labor is equivalent to a man-hour of non-handicapped labor for the particular kind of production in question. Thus,
where Ni and N[ denote the number of non-handicapped and handicapped workers respectively. We assume that a < 1; otherwise there is no reason for the firm to treat handicapped and nonhandicapped workers differently, even in the absence of regulation. It must be recognized that a may be equal or greater than unity in some lines of work. In other words, we focus only on situations where handicapped workers are less efficient than non-handicapped workers, without suggesting that this is always the case. The firm is assumed to maximize its total profit by choosing Ki, Ni, and Nf, subject to the regulation according to which (1) no less than a certain fraction (k) of a firm's employment must be handicapped; and (2) handicapped and non-handicapped workers must be paid the same wage, w per worker per hour.
Formally, the problem facing the firm i is:
Assuming that firms choose to satisfy, but not to overfulfill, the handicapped requirement, (2) holds with equality. The Lagrangian associated with (1) and (2) is
Before proceeding with the maximization, note that a(PF(xl, x2))/axi can be written as:
where Fi denotes aF(xl, x2)/axi, the marginal products of F. The second term on the right hand side of (4) 
and (1 - 
Noting that FN* = aFN = aFL, (5b) and (5c) together imply that
. Thus, these two conditions can be replaced by a single condition:
When the handicapped requirement is met exactly, an additional efficiency unit of labor, at the margin, must be divided between the handicapped and the non-handicapped labor in the ratio k/(1 -k). The cost of the marginal efficiency unit of labor, w/[l -k(1 -a)], is the relevant price of the composite labor input. Put differently, the handicapped requirement acts as a tax on labor input. Not surprisingly, since FK/FL is independent of vi, the least-cost combination of input does not depend on the degree of output market collusion among the firms.
III. Handicapped Regulation, Employment, and Output
We can now examine the effects of a tightened handicapped requirement (a higher k) on employment and output.
PROPOSITION I. For a given degree of collusion, the implementation of any handicapped regulation from an initial situation of no regulatory enforcement results in an increase in the equilibrium N*. Successively higher requirements may eventually lead to a reduction in equilibrium N*.
The handicapped requirement has two offsetting effects on the derived demand for handicapped workers. Firms substitute handicapped for non-handicapped workers to satisfy the regulation, while at the same time they substitute capital for the composite labor in response to the increased cost of the composite labor. For small increases in k from zero, the former always domidominant firm leadership. In this model, "the fringe" acts as a price taking firm so its conjectural variation is 1. The "dominant firm," on the other hand, can be shown to entertain a conjectural variation equal to es/[e -Of(1 -s)] where e is the price elasticity of market demand, s is the market share of the dominant firm, and Of is the conjectural own price elasticity of fringe supply (i.e. the dominant firm belief of how the fringe firms will change their output when the dominant firm changes its price).
nates. However, as k is increased further, the latter effect increases in importance, and dNi"*dk may turn negative. Nonetheless, the total response of handicapped employment to the implementation of the requirement of any magnitude, from an initial situation of no requirement, must be positive. One important question is the extent to which the effectiveness of handicapped requirement depends on the degree of collusion among firms. To answer this question, we differentiate dN*/dk with respect to vi:
Recalling that firm i becomes more collusive as vi becomes larger, we have:
PROPOSITION II. The more collusive the industry, the less effective will be an increase in the handicapped requirement in raising handicapped employment.
According to (a) and (b), a higher handicapped requirement would cause both total employment and employment of non-handicapped labor to drop. According to (c) and (d), the effects of a higher handicapped requirement on capital usage and total output are ambiguous.
Successive increases in the handicapped requirement raise the price of composite labor, which is used to determine derived labor demand. Thus, usage of composite labor must fall with increases in k because own price effects are necessarily negative for factor demands. It follows immediately that non-handicapped employment, which accounts for a declining fraction of the ever-shrinking total, must also be a decreasing function of k. As the effective price of labor rises with k, the capital usage increases if capital and labor are substitutes in production (FKL < 0), but falls if they are complements (FKL > 0). Finally, output falls with increases in k unless labor is an inferior input, i.e., unless (FLFKK -FKFKL) > 0. In words, this condition is interpreted as requiring that the proportional decrease in the marginal physical products as a result of an increase in capital input be greater for labor than for capital. This possibility is precluded if labor and capital are complements in production.
IV. Handicapped Regulation and Profits
We turn now to the effects of handicapped regulation on a firm's profits. It is convenient, with no loss of generality, to work directly with the cost function C(q, k) of each firm. It is assumed that the two firms have identical cost functions, hence the subscripts are suppressed. As our interest is in the dependence of these effects on the firm's size, we will specifically address the issue: how will a small increase in the handicapped requirement affect the profits of firms when (1) their sizes are not equal, and (2) they have different degrees of economies of scale?
Unequal Firm Sizes
Suppose that the market shares of these two firms are initially si qi/(qi + q2), i = 1, 2. The profit function of firm i is
Totally differentiating (8) and substituting yields
where Cq = aC/aqi and P' = dP/dQ.
Using (9) and (5), it can be readily deduced for firm i that
where Cqq = cCq/cqi, P" = dP'/dQ, Ck = aC/ak, and Cqk = aCqlak. The second term on the right hand side of (10) is positive by assumption. It represents the direct effect of the shift in the profit function caused by an increase in the handicapped requirement. The first term on the right hand side represents the indirect effect of the shift in the marginal profit function, which in turn changes the duopoly equilibrium. The denominator of the first term is negative if stability is to hold,4 but the numerator can be of either sign.
Several interesting results emerge. First, an increase in the handicapped requirement could increase the profits of the firm if the first term is positive and large enough to swamp the second term. This is one of the most remarkable results in oligopoly theory in general and conjectural variation models in particular. 5 Second, and more surprisingly, an increase in the market share of a firm will make it less likely that the firm will benefit from an increase in k. Indeed, from equation (10) we can determine a critical market share above which a firm will be hurt by the handicapped requirement, and below which the handicapped requirement will raise the profits of the firm, ceteris paribus. That is, dlIi/dk > 0 if si < si*, where si = P'(Ck -qiCqk)/{Cqk(P -Cq) + Ck[Cqq -Vi(P' -P")p}. (11) Summing up, we find that the handicapped requirement may turn out to be discriminatory in favor of firms that have the smaller market shares. This surprising result, consistent with the JEC findings, has a fundamental connection with a similar result in the theory of horizontal mergers. As Stigler [11] and others (e.g., Salant et al. [8] ) have argued, firms which do not participate in a merger may benefit more than the participants. The reason is that the post-merger firm will typically reduce its production below the combined output of its constituent firms, causing industry price to rise. Nonparticipants will then expand output and profit under the umbrella of 4 . See Seade [9] for a thorough discussion of the stability condition. 5. See Dixit [1] , Katz and Rosen [3] , Levin [4] , and Stern [10] . the higher industry price. Thus, merger participants do not capture all of the profits that result from a merger. A similar result occurs in our model when, given industry structure, an exogenous change in costs resulting from the imposition of the handicapped requirement puts the large firms in a disadvantageous position vis-a-vis small firms.6 Figure 1 illustrates the results. The cross-hatched area below AB contains the (vl, sl) combinations necessary for firm 1 to benefit from an increase in k. Line AB corresponds to the initial value of k equal to zero. The higher the initial value of k is from zero, the greater will be the upward shift in the AB line, enlarging the (vl, sl) combinations necessary for firm 1 to benefit from an increase in k. Line CD is the counterpart of line AB for firm 2. Firm 2 will benefit from an increase in the handicapped requirement if (v2, S2) falls into the area to the southeast of CD.
It is obvious from Figure 1 that several outcomes are possible: (1) one firm could lose and the other gain, (2) both firms could gain, or (3) both firms could lose. Nevertheless, for any degree of collusion, the smaller firms are more likely to gain. With enough collusion, and if both firms are similar in size, they may both gain from the regulatory requirement.
Different Degrees of Economies of Scale
The ability of firms to bear the regulatory costs should also presumably be affected by economies of scale. To focus on the effects of economies of scale of the industry, we assume that the two firms have equal market shares, si = s2 = 0.5. This restriction assumes that economies of scale depend only on industry output. Next, we define the elasticity of economies of scale to be
In general, 0 will be greater than unity, unity, or smaller than unity when there are economies of scale, no economies of scale, and diseconomies of scale, respectively. 6 . For a detailed analysis of the connection between conjectural variations and horizontal mergers, see Dung [2] . Using (5), (9) and (12) we have:
The result yielded by (13) is also counterintuitive. It says that the greater the degree of economies of scale, the smaller the likelihood that a firm could perversely benefit from an increase in the handicapped requirement. An explanation of the result can be offered along the following lines. Because industry output declines as the handicapped requirement is increased, economies of scale lose some of their advantage. The greater the initial economies of scale, the more pronounced will be the loss of advantage following a tightening of the handicapped requirement, and the more likely the firm will be hurt by the handicapped requirement. Again, we can easily compute the critical value of 0, say 0", above which the handicapped requirement will lower the profits of the firm. Summing up this section, we find that the handicapped requirement does discriminate among firms on the basis of size. The surprise is that smaller firms with no economies or even diseconomies of scale are not necessarily the party worse off. 
V. Numerical Example
To gain additional insights into the results, we conduct a numerical analysis using specific cost and demand functions. Following the well-established professional concensus,7 we employ linear demand and quadratic cost functions as first approximations of actual demand and cost conditions.
Specifically, let
and P = 20 -8Q, where Q = qi + q2. Table I reports the values of si* computed from equation (11) . Recall that v indicates the degree of collusion, which ranges from 0 (for perfect competition) to +2 (for perfect collusion); and k is the initial required ratio of handicapped workers to total employment. The body of the table gives the critical values of market share si* for the corresponding pair of (vi, ki). We note that in this example the critical market share for any combination (vi, ki) is not very large and is rather insensitive to the initial level of the handicapped requirement (k). Of course, market share in the one to three percent range can represent sizeable annual sales for many government contractors. 7 . See, for instance, Katz and Rosen [3] . It must be noted, however, that the results we derived in previous sections are quite general. The specific functions are employed in this section as an example only. Using the same specific functions as in the previous case, we can also compute the critical degree of scale economies 0* as given by equation (14). The results are exhibited in Table II , which shows the critical value of the degree of economies of scale above which a tightening in k will lower firm profit.
The most striking observation from Table II is that the firms need not have economies of scale to benefit from enforcement of the handicapped requirement. Evidently, for any given concentration ratio, economies of scale will have little effect on whether a firm benefits or is hurt by the regulations. Of more importance is the degree of collusion among firms: the less collusive the firms, the higher will be the critical scale economies, i.e., the less likely that the firm will benefit from an increase in the handicapped requirement. In fact, this likelihood becomes stronger the higher the initial value of k.
VI. Summary and Implications
In this paper we used a conjectural variations model to analyze the effects of some stylized clauses of the Rehabilitation Act of 1973. Some noteworthy conclusions were reached.
First, because of input substitutability, an increase in the handicapped requirement (beyond a certain level) was shown to actually reduce total employment.8 Thus, administrative initiatives to tighten-up enforcement and get tough with violators may actually produce some counterproductive 8 . In a similar framework, Levin [3] discovered that taxation to control pollution could actually create more pollution in an oligopolistic industry.
results. In any case, the analysis suggests that any regulatory efforts to create employment for the handicapped should consider focusing on the less collusive segment of the procurement market. This finding casts some doubt on the effectiveness of current practice whereby enforcement efforts appear to concentrate on the more oligopolistic industries. It must be reiterated, however, that when administrative and monitoring costs are taken into account, and especially when society has other goals, selective enforcement by concentrating on larger firms may be justified.
Even if it succeeds in creating more jobs for handicapped workers, the socioeconomic requirement may increase industry extranormal profits as output and price are nudged closer to their cartel levels. Thus, instead of using its monopsony power to force firms in the procurement market to pay for socioeconomic programs, the government may in effect help these firms earn higher profits, thus passing on the cost of these programs to other sectors of the economy. Equally important, it is not necessarily true that smaller firms, or firms with diseconomies of scale, will suffer a loss in profits, absolutely or in comparison with larger firms. The outcome will depend on the degree of collusion in the industry. Specifically, small firms could see their profit margins increase by more than those of the large firms. Thus, the argument that "set asides" or special "regulatory relief" should be granted to small businesses to help them cope with various kinds of socioeconomic regulations should perhaps be justified on a case by case basis. 9, 10 It is certainly not our contention that the Federal government should abandon its responsibility to the handicapped or in meeting any of the other social goals as expressed in procurement regulations. In view of our findings, however, a prudent policy would be to consider alternative means. For example, extending the "equal protection clause" of civil rights legislation to the handicapped population may be a more effective approach. Direct government assistance to help train and increase the employability of the handicapped also deserves more serious consideration. In this regard, the Technology-Related Assistance for Individuals With Disabilities Act of 1988, introduced in the House (HR.4904) and Senate (S.2561), holds great promise. Under the provisions of the proposed Act, the Federal government would assume some financial responsibility for the development and purchase of technology specifically designed to remove employment barriers for the handicapped.
9. Needless to say, there may be other, better reasons to help small businesses. 10. See, e.g., Myles [5] for an analysis which incorporates a non-regulated sector.
